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PATENTS OF THE UNITED STATES IS : 



L A direct cuireirt motor, comprising: 



a rotor including a rotation shaft and rotor coals; 
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a stator configured to appjy a magnetic field to the xotor via magnetic poles of the 



stator opposing magijetic pales of the rotor; 

an electrical parts mounting base board fixed on the rotation shaft such that the 
- : rotation shaft perpendicularly intersects lite electrical parts moiintiag base board; 
_ " a connnutator including a contact electrode part formed with a plane conductive layer 

I p pattern and connected to the rotor coils^ the contact electrodei part heing foimed on the 

electrical parts mounting base board; and 
Z' a pair of electrode brushes in sliding contact with the contact electrode part of the 

commutator and configured to suppiy electric power to the rotor coils through the 
coDOTiutator, 

IS 2. The direct current motor according to claim 1, further comprising: 

a noise suppressing element provided on the electrical parts mormting base board and 
Configured to suppress noise produced in the direct current motor. 

3. The direct current motor according to claim 1 , wherein respective electrode brushes 
are split into plural separate portions, and wherein sliding contacts of the separate porttons 
20 with the contact electrode part of the commutator cause a. phase difjference due to a shift of 
rotation an^e positions of the sliding contacts of the separate portions relative to the contact 
electrode part. 
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4. The direct cuirent atiotor according to claim 1, fiiither eonapiisingr 
a support base configured to support tlie rotation shaft of the rotoi, 

wherein the electrode bmishes include respective external tenninals coofigured to 
provide an external connection to the direct cmrefxt inotoij and 

wherein the electrode brushes and the extemaJ teonizials of the electrode brushes are 
fixed on the support base. 

5. The direct current motor according to claim i , iurther comprJising: 

at least one rotation detecting brush in sliding contact with the contact electrode part 
of the eommutator and configured to detect a signal on the commutator indicative of an 
operation of the direct current motor. 

6. The direct cuneat motor according to claim 5, fiirther comprising: 
a support base configured to support the rotation shaft of the rotor, 

wherein the electrode brushes include respective external terminals coniigured to 
provide an external connection to the direct current motor, 

wiierein. "die at least one rotation detecting brush, includes a respective external 
tenninal configured to provide an external connection to the direct current motor^ and 

wherein the electrode brushes, the at least one rotation detecting bnwh, the external 
terminals of the eleelrode brushes, and the respective extoroal t^minal of the at least one 
rotation detecting brush are fixed on the support base, 

7. The direct current motor according to claian 5, wherein the electrode brushes are 
configured to contact the comtmitator at representative first and second rotation angle 
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positions 180" apart on cormnulator, aiid v^kemn the at hast one roJation detecting bmsli 
is cojifigured to contact the commutator at a third rotation angle position, soch that an angle 
fomifid between the at least one rotation detecting brush and one of the electrode brushes is 
less than 180%, where n is ntimber of rotor magnetic poles and n is a natural nmnber of 3 
or greater. 

8. The direct current motor according to claim 5, ibrther comprisingi 

a noise siqjpresgiiig element provided on the electrical parts mounting base board and 
configured to suppress noise produced in the direct current motor. 

9. The direct cmrent motor according to claim 5, wherein respective electrode brushes 
are split into plural separate portions, and "wlierdn sliding contacts of the separate portions 
with the contact electrode part of the commutator cause a phase difference due to a shift of 
rotation angle positions of the sliding contacts of die separate portions relative to the contact 
electrode pait. 

10. A direct cwirent mcrtor. cnmprisiug: 

a rotor including a rotation shaft and rotor coils; 

a stator configured to apply a magnetic field to the rotor via magnetic poles of the 
stator opposing magnetic poles of tlie rotor; 

an electrical parts mounting base board fixed on the rotation shafi such that the 
rotation Shaft perpendicularly intersects the electrical parts mounting base board; 

a commutetor including a contact electrode part formed with a plane conductive layer 
pattern and connected to the rotor coils, ttie contact electf ode part being fonned on the 
electrical parts mounting base board; and 
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a paisr of electrode brasJies in sliding contact with the contact eiectrode part of the 
commutator at respective sliding contact positions of a different distance from an axis of the 
rotation shaft and configured to supply electric power to the rotor coils throtjgh the 
coDunutatotT, 

wherein the respective Gliding contact positions of the electrode bru$b6s with the 
contact electrode part are shifted in the radial direction. 

1 1 . The direct current motor according to Claini 1 0, fiurther comprising: 

at least one rotation detecting brush in sliding contact with the contact electeode part 
of the commutator at at Jeast one sliding contact position and configured to detect a signal on 
the commutator indicative of an operation of the direct current motor, 

wherein the respective sliding contact positions of the electrode hnishes and the at 
least one sliding contact position of the at least one rotation detecting brush are arranged at a 
different distance from the axis of the rotation shaft, and are shifted from each other in the 
radial direction, 

12. A direct current motor, comprising; 

a rotor including a rotation sbsi£t and rotor coils; 
means for applying a magnetic field to the rotor; 

an elecu^ical parts mounting base 'board fixed on the rotation shaft such that the 
rotation shaft perpendicularly intersects to the electrical parts mounting base board; 

a commutator including a contact electrode part formed with a plane conductive layer 
pattern and connected to the rotor coils, the contact electrode part being formed on flie 
electrical parts mounting base board; and 

means for supplying electric power to the rotor coils through the commutatorj the 
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sijppiymg means being in sliding confact with the contact electrode parr, of the commwtaJor, 

13. The direct current motor according to claim 12, ftather comprising; 
means jfbr suppressing noise produced in the direct current motor, 

wherein the suppressing means is provided on the electrical parts aicuirting base 

board, 

14. The direct current motor according to claim 12, farther comprising: 
means for supporting the rotation shaft of the rotor; and 

means for connecting extemaily to ^ supplying means^ 

wherein the supplying means and the connecting means are fixed on the si^orting 



15, The direct cutreat motor according to claim 12, funher comprising^ 
means for detecting a signal on the commutator indicative of an operation of the 

direct curreat motor, the detecting means being in sliding contact with the contact electrode 
part of the commutator. 

1 6. The direct current motor according to claim 1 5, ftuHier comprising: 
means for supporting the rotation shaft of the rotor; 

a first means for connecting externally to the supplying means; and 
a second means for connecting externally to the detecting means, 
wherein the supplying means, the detecting means, and the first and second 
connecfing means are fixed on the supportiag meaijs. 
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17. Hie direct current motor according to claim 15, further compiising: 
means for suppressing noise produced in the direct ciorent motoi', 

wherein the suppressing means is provided on the electrical parte mounting base 

board. 

18. A dii-ect current motor comprising; 

a rotor including a rotation shaft and rotor coils; 
means for applying a magnetic field to the rotor; 

an electrical parts motinting base board fbced on ttie rotation shaft such that the 
rotation shaft perpendicularly intersects to the electrical parts mounting base board; 

a commutator including a contact electrode paif formed with a plane conductive layer 
pattern and connected to the rotor coHSj the contact electrode part being formed on the 
electrical parts mounting base board; and 

means for supplying electric power to the rotor coils through the coimnutatoT, the 
supplying means being in sliding contact with the contact electrode part of the commutator at 
respective sliding contact positions of a diflferent distence from an axis of the rotation shaft, 

wherein the respective sliding contact positions of the supplying means with the 
contact electrode part are shifted in the radial direction. 

19. The direct current motor according to claim 18, further comprising: 
means for detecting a signal on the commutator indicative of an operation of the 

direct current motor, the detecting means being in sliding contact with the contact electrode 
part of die commutator at at least one sliding contact position, 

wherein the respective sliding contact positions of the supplying means and flje at 
least one sliding conteict position of the detecting means are arranged at a different distancse 
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from tiie axis of the rotatioxi shaft, and his stoled fiom each othss in the radial directioa, 

20. A melliod of making a direct cuirent motor with a rotor iaeluding a rotation shaft 
and rotor coils, a statoi, an electrical parts mounting base boar4 a commutator including a 
contact electrode part, and a pair of electrode bnisUes, said method comprising the steps of: 

fonning the contact electrode part of tiie commutator with a plane conductive layer 
pattern on the electrical parts moiinting base board; 

fixing the electrical parts mou«ting base board on the rotation shaft such that the 
rotation shaft perpendicularly intersects the electrical parts mounting base board; 

providing the pair of electrode brushes on a support base; and 

assembling the support base onto the electrical parts mounting base board and the 
rotation shaft such that the eledrode brushes ate in sliding contact with the cotrtact electrode 
part of the commutator in the same plane. 

2L TlLe method of claim 20^ further comprising the step of: 

providing a noise suppressing element on the electrical parts mounting base board. 

22, The method of claim 20, wherein the providing step includes: 

arranging the pair of electrode brushes such diat the electrode brushes are in sliding 
contact with the contact electrode part of the commutetox at respective sliding contact 
positions of a different distance iirom an axis of the rotation shaft, and the respective sliding 
contact positions of the electrode brushes are shifted in the radial direction. 

23. The method of claim 20, wherein the direct omretit motor further includes at least 
one rotation detecting bmsl% 

31 



: 9:32PM, 6/6/2001 



whereiTi the providing step provides the pm of electrode bmsiies and the at least oTie 
rotaftion detecting brush on a suppcot base, and 

wherein the assembling step assembles the support base onto the electrical parts 
mouatiDg base board and tite rotation, shaft such that the electrode brushes and the at least one 
rotation detecting brush are in sliding contact witli the contact electrode part of the 
commutator in tiie same plane. 

24. Hie method of claim 23, further comprising the step of; 

providing a noise suppriissing element on the electricatl parts mounting base boards 

25. The melhod of claim 23, -wherein the providing step includes: 

arranging the pair of electrode brushes and tite at least one rotation detecting brush 
such that respective sliding contact positions of the electrode brashes and at least one sliding 
contact position of ttie at least one rotation detecting brush with the contact electrode part of 
the coimnutator are at a diSereat distance from an axis of the rotation shaft, and are shifted 
from each other in the radial direction, 

26. An apparatiK having a direct currem motor, comprising; 
a rotor including a rotation sliaft and rotor coils; 

a stator configured to apply a magnetic field to the rotor via magnetic poles of the 
atator opposing magnetic poles of tJie rotor; 

an electrical parts mounting base board fixed on the rotation shaft such that the 
rotation shaft perpendicularly intBrsects the electrical parts mooting base board; 

a commutator including a contact electrode part fonncd with a plane conductive layer 
pattern and comiected to the rotor coils, the contact electrode part being fonned on the 

32 



9:32PM, 6/6/2001 



eJectficai parts mopnting base board; and 

a pair of electrode brushes in sliding contact with the contact electrode pait of the 
commutator and configured to supply electric power to the rotor coils through tiie 
commutator. 

27. The apparatus according to claim 26, ftiither comprisiog: 

at least ooe rotation detecting brush in sliding contact with ttie contact electrode part 
of the commutator and configured to detect a signal on the commutator indcative of an 
operation of the direct current motor. 

28. An apparatus having a direct current motor comprising: 
A. rotor including a rotation shaft and rotor coils; 

a stator configured to apply a magnetic field to the rotor via magnetic poles of the 
stator opposing magnetic poles of the yotor; 

an electrical parts moxmtmg base board fixed on the notation shaft such that the 
rotation shaft perpendicularly intersects the electrical parts mounting hase board; 

a commutator including a contact electrode part formed with a plane conductive layer 
pattern and connected to the rotor coils, the contact electrode part being formed on the 
electrical parts mounting base board; and 

a pair of electrode brashes in sliding contact with the contaet electrode part of the 
commutator at respective sliding contact positions of a different distance firom an axis of the 
rotation shaft and configured to supply electric power to the rotor coils through the 
commutator, 

whetein the respective sliding contact positions of -flie electrode brushes with the 
contact electrode part are shifted in the radial direction. 
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29. Ths apparatus according to claim 28, further comprising; 
at least oac rotation detecting brush in sliding contact with the contact electrode part 
of the commutatofT at at least one sliding contact position and configured to detect a signal on 
the conMnutator indicative of an opeiation of the direct current motor, 
5 wherein the respective sliding contact positions of the electrode brumes and the at 

least one sliding contact position of the at least one rotation detecting brush are arranged at a 
different distance fixim the axis of the rotation shaft, and are shifted from each other in the 
-;; radial directioa. 
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